Emerging platforms for co-utilization of one-carbon substrates by photosynthetic organisms.
One-carbon substrates have generated increasing attention as long-term sustainable feedstocks for biobased production of fuels and chemicals. However, their physicochemical properties present significant biological and operational challenges for commercial bioprocesses including kinetically slower substrate activation, high energetic cost of assimilation, low mass transfer, substrate toxicity, and low productivity titers. Several different routes including optimization of native pathways, synthetic pathways, and hybrid methods are being explored to overcome these challenges. Integration of emerging biological solutions with process improvements is enabling faster bioprocess development for cost-effective conversion of one-carbon substrates into fuels and chemicals.